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AUTHOR: Sheftal', N. N., Doctor of Geologico-iiineralogical 30-11-20/23 
“Sciences. 


TITLE: Third Conference on Monocrystals in Czechoslovakia 
(Tret'ya konferentsiya po tionokristallam v Chekhoslovakii) 


PERIODICAL: Vestnik AN SSSR, 1957, Vol. 27, Nr ll, pp 133-134 (USSR) 


ABSTRACT: At the end of June the above- mentioned conference was held 
iv Turnov . The papers read during the plenary session and in 
the different sections (theoretical and experimental works, 
technology, treatment of crystals, apparatus and eauipment ) 
indicated the high research-level of the Czechoslovak scient- 
ists, The works by Ya. Kashpar (on the growth of the carbon- 
ate group from calcite to nickel containing carbon dioxide) 
were interesting. Some of these crystals are found in nature 
as certain minerals - others as isomorphous admixtures or not 
at all. Excellent results were obtained by engineer Ch. Bartu 
with regard to the synthesis from the melting process according 
to Verneyl's method (where he obtained crystal-products which 
surpassed diamonds of purest water without yellowish shades). 
Besides he obtained transparent crystals (sheyelite) with a 
diameter of up to 20 mm, crystals of scandium-oxide (melting 

Card 1/3 temperature 2300°C) with a length up to 45 mm. Besides 
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successful experimenta of the aynthesia according to Vern- 
eyl's method of the crystals CdW¥04 with best luminescent pro- 
perties. The investigations made by I. Shmid in connection 
with the elaboration of existing methods of the crystals ADR 
(dehydrophosphate of amaonium), produced from solutions and 
soluble in H20, also were of interest. Works were begun on the 
production of smallest crystals W03 (I. Ganzlik) from the mel- 
ting of the monocrystals 3,5 Sife (F. Shostak), the crystals 
of the amalgam polonium-mercury (I. Kaurzhimskiy and Ye. 
Fil'chakova). The participants in the conference also thor- 
oughly dealt with the apparatus and the equipment of laborat- 
ories,. The Czechoslovak researchers succeeded in precisely de- 
termining the temperature control to O16 at 1000°c (V¥. Vani- 
chek). Valuable informations was given by I. Kotlyar regarding 
the processing of crystals. I. Sholts reported on data con- 
cerning the orientation of crystal-plates with an accuracy to 
l' by means of an X-ray spectrograph. 2. Dragonevskiy spoke 
on the tests of producing Arensian polarizers, P. Vidner on the 
melting of technically pure quartz glass and F. Vitak on the 
production and processing of quartz fibers. Great interest was 
shown for the papers read by the Soviet delegates concerning “ 
Card 2/3 the apparatus for the synthesis with excess pressure, the pro- 
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plems of the solubility of ‘uarte 
saturation and temperature on tne 
spiral growth of the crystals and the a 
growth in the industrial laboratories o 


AVAILABLE: Library of Congress 
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AUTHOR: “SUBPTAD,N. 53~-2-7/9 
TITLE: V.5 KUMETSOV."Crystals and Crystallization" ("Kristally i 


kristelliz-:vsiya", Russian), State Publishing House for Theoretical, 
‘ technical Literature, *‘foscow, 1954, 411 p, 19 roubles. 


PERIODICAL: Uspekhi Fiz. Nauk, 1957, Vol 62, Nr 2, pp 187 - 191 (U.S.S.R.) 


ADSTRACT: N.Sheftal discusses the book "Crystals and Crystallization", 
which is a continuation in supplementation of the book by the same 
author on "Physics of Solids" published 1937. 
The book has 6 chapters: 

1) Formation of Crystals 

Growth and Yissolution of crystals 

3) Real crystals 

4) The part played by surface energy and additions 

2 Allotropy, polymorphosn, isomorphism 


6) Artificial crystal breeding. 


The reviewer is of the opinion that in this book the experimental 
part is more important than the theoretical part, and that the 
author brings no new ideas, with the only exception of perhaps 
the mechanism of the influence of additions in connection with 
crystallization. Theoretical works of the last ten years are 

card 1/2 nearly completely neglected. the book lacks compactness. In 
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53-2-7/9 
V.D.KUZIETSOV: "Crystals and Crystallization". 
; spite of certain deficiencies the book is, however, valuable, 
because it is the first of its kind and Gives at least a useful 
survey of this difficult matter. 


ASSOCIATION: Not given 
PRESENTED BY: 

SUBLITPED: 

AVAILABLE: Library of Congress 
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AUTHOR: SHEFTAL,N. 53-338/9 
. DITLE: H.Backley:"The Growth of Crystals", 1951. 


Translation from the English language by M.A.Kulakov under the 

Editorship of O.M.Anschelesa and ¥.A.Frank-Kamenetskogo- 

Publishing House for Foreign Literature, Moscow 1954, 406 pp)- 
PERIODICAL: Uspekhi Fiz. Nauk, 1957, Vol 62, Nr 2, Pp 191 - 196 (U,S.S-R.) 


eee Rost kristallov, Russian). 


ABSTRACT: The book "the Growth of Crystals” has 12 chapters 
1) Solution, solubility, saturation. 
5 Artificial crystal breeding. 
The theory of crystal growth by Curie. 
4) Gn the so-called velocity of growth. 
5) Theory of diffusion. 
6) Present theories of growth. 
\ Ideal and real crystal. 
) various types of crystallization. 
) Dissolution. 
) The influence exercised by additions on the shape of crystals. 
) ne influence exercised by various materials on crystallization. 
) Peculiar features of crystal growth. 
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H.Bickley: "The Growth of Crystals" 


The reviewer, N.SHEFTAL, says about this book: "The theoretical 
side of the growth of crystals is not very clearly described, 
and such new developments as the dislocation theory (1949), the 
spiral-shaped crystal growth (1950), the molecular kinetic 
theory (1950) are disregarded. In view cf these and other 
shortcomings BAKLI's book is only of limited value. 


ASSOUTATInN: Not given 

PRESENTSD 3Y: 

SUBHIYT@ED: 

AVAILABLE: Library of Congress 
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D258/D307 
AUTHORS: Kapralov, K. Voy Koritskiy, Yu. V., and 
Sheftal', Ne Ne 
PITLEs First attempts at growing large crystals of oe 


mice 


Rost kristallov; doklady na Pervom soveshchanii. 
© rostu kristallov, 1956 & Moscow, Izd-vo . 
AN SSSR, 1957, 273-276 . 


,  QEXT: The present work was carried out in 1947-1949 in 
Laboratoriya slyudyanoy izolyateii Bsesoyuznogo elektro- 
teknnicheskogo instituta (Mica Insulation Laboratory of the -: 
Al11-Union Electrotechnical Institute), (Kapralov and Koritskiy) »- 
with consultations from Sheftal' of Institut kristallografii 4 a 
AN SSSR (Crystallography Institute of the AS USSR). In 1947 
preliminary tusions with unspecialized & paratus showed that =| 
_ graphite was the best crucible material tin CO at 1400°C). tne | fo. 


SOURCE: 
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~ period 1948-1949 was spent in construction of special furnaces, ~ 
Small mica crystals containing 16 ~ 50% 


' frequently in two generations (resulting in crossed crystals);. ©. 


closely controlled temperature distribution was completed in a. : 
1949. Charge compositions of ~ 40% quarts, 16 - 29% KF, 18 = fa8 
32% MgO, and 11,5 22% Al,0, were tried, as well as 71% oe eh 


oe 

natural phlogopite with 29% KF, and a mixture corresponding Sh 
| the calculated formula of phlogopite. Positive results (crystals |. 
up to 4 x 2.5 om) were obtained by placing the crucible in : re 
KF bath. The optimum conditions are: charge composition 
41.0 510, 25.0 MgO, 14.0 415055 and 20.0% KF; heating to ‘ 
1400 - 1500°C over 2 > bre, rapid cooling %o 1300 - 1295°, ue 
Slow cooling at 3 ~ 5°/hr to'1200 ~1220°C. Further work is in sad 
' progress at the Crystallography Institute. There are 3 figures. 


| Gard 2/2 


BoP ee eee on cone mee er ee me nes ocean 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548930012-8 


"APPROVED FOR RELEAS 
Perey sce E: 08/23 
co uae ener ene nese ane cy emmmem secre rere TN ee eee REE oo ve 513R001548930012-8 


Reece i 


4Q9-3-1-1/26 
AUTHOR: Sheftal! | S0v/70-5-1-1/ 
nIpig: — Yevgeniy Yevgen'yevich Flint (Seventieth Anniversary 
of His ee (K semidesyatiletiyu 5° anya rozhdeniya) 


PERIODIGAL: Kristallografiya, 1958, Vol 3, Nr 1, pp 3-4 (USSR) 


ABSTRACT: On October 9 the scientific community celebrated in Moscow 
the seventieth anniversary of the birth and the 40th 
anniversary of scientific and teaching work of one of the 
oldest Soviet ery stallographers, Doctor of Geological 
Sciences,Professor Yevgeniy Yevgen'yevich Flint, who was 
a pupil of and successor to Yu.V. Vul'f in the department 
of crystallography of Moscow University. Most of the 
scientific work of Ye.Ye. Flint was concerned with 
goniometry (25 papers). He was also concerned with problems 
of the accuracy of the laws of geometrical crystallography 
(constancy of angles), design and treatment of erystallo- 
graphic measurement (stereographic grid) and took part in 
the compilation of the fundamental "Crystal Locator". 
Ye.Ye. Flint designed the first Soviet goniometers which 
are widely used in the Soviet Union. He has compiled a 
catalogue of pyt0- and piezo-crystals which includes 
almost 1, 000 crystals which have or can have piezo- and 
Cardl/2 pyro-properties and a catalogue of hard crystals of natural & 
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Yevgeniy Yevgen'yevich Plint (Seventieth Anniversary of His Birth) 


and artificial substances (120 crystals). Ye.Ye-Flint 
has also produced a number of textbooks and monographs 
concerned with crystallography. During the last 40 years 
more than 10, 000 geologists, now practising in the Soviet 
Union, have attended the crystallography course which was 


given by Professor Flint, who is a holder of the Order of 
Lenin. There is 1 figure. 
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AUTHOR: Sheftal', N.N., Doctor of Geological and Mineralogical Sciences 


LAs 


TITLE: Synthesis of Crystals (Sintez kristailov) 
eee eat - ? 
PERIODICAL: Nauka i Zhizn', + 5a,,Nr 35 pp 59-64 (USSR) 


ABSTRACT: A detailed description of various well-known methods of syn- 

thesizing crystals is given. In this connection, various 
foreign nad Soviet scientists are mentioned, e.g. S.K. Popovy 
I.V, Stepanov, M.A. Yasiltyeva, F.P. Feofilov, L.M. Belyayevs 
B.V. Vitovskiy and C.F. Dobrzhanskly. Academician A.V. Shub- 
nikov laid the foundation in the USSR for research on the 
synthesis of crystals, the importance of which fer industrial 
purposes is increasing year by year. 
Phere are 11 sketches and one illustration. 


AVAILABLE: Library of Congress 
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1 N.N,, doktor geol.-min. 
otv.red.; SHEFTAL', é Ea 


SHUBNIKOV, A.V., akademik, 


nauk, otv.rede; ALEKSANDROV, K.5. ren izd-va; 
’ e es 


PV. tekhn.red. 


Moskva. Vol.2. 1959. 


(Growth of crystals] Bost \kristallov. ee) 


238 p. 


1, Akademiya nauk SSSR. Institut kristallografii. 


(Crystallography) 
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(MIRA 13:8) 


Foreword. 
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AUTHORS: Siavnueva, Ye. Ne, 
TITLE: The Second Conte rence On Crystal Growth 


{ 2 


PERLODICAL: Krisgtallogrartyee, yao, Vol 4, Ne by b GON (USSR) 


ABSTRACT: The Secund ConPerence: On Crys tad loyraphy s ormmantaed by 
the Crystalloraphiical Tngtitute ef tne Academy OV 
Selences Of the USSR (Institute kristallograrii AN 

SSSR) in cooperatbton with the Selentiric Council on 
Crystal Formation at tne Division of Physics and 
Mathematics of the Academy of Seiences ot the USSR 
(Nauchnyy Sov no probleme "Obrazovantiye Kristallov" 
pri OFMN AN SSSR), was held in Moscow from March 23 to 
April 1, 145%. Tne conference, opened by Academician 
A. V. Snubnikoyv and participated in by over 600 
scientists, discussed yO reports, ot wnich 12 were 
presented by scientists from abroad, rrom such countries 
as Czechoslovaria, Hungary, China, Bulgaria, Poland, 
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Tne Second cConrerence ol crystal Growth 7oO14 
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and East Germany. The subjects {neluded the wrowTNn 

of metal erystals, crystallization in ingots, tne 
growth ot phospnors, ov optical-, pleZo-; and ferro- 
electric crystals, or semiconductors, silicon, zermanium, 
and of a number ot other eryotals, nydrothermal syn- 
thesis of quarh2, CAarbonates ; jead and 2ine suilrides, 
etc. Contemporary selentiric concepts of eryotal 
growth were eriticized by @ number of scientists. 

R. Kaishev (Bulgaria) outlined the ways alony which 
future theories snould advance on the basis or new 
ractors, in order toa establish eneoretical eoncepts 
that more accurately reflect tne actual processes or 
crystal growth. Tne perfection ov metnods,. the de- 
velopment of new production equipment, and new prin- 
ciples or crystal growth were the subjects of a number 
of other reports. The second volume of the Sympes ium 
entitled “Crystal Growth" is scneduled to contain the 
papers discussing tne above topics and the third 
volume, the repores presented at the Conierence. An 


APPROVED FO : 
R RELEASE: 08/23/2000 CIA-RDP86-00513R001548930012 
-s" 


: 08/23/2000 
Wisse Need teas CIA-RDP86-00513R001548930012-8 


24(2) gov /30-59-6-27/40 

AUTHOR: Sheftal'; Ne-He,y Doctor of Geological and Mineralogical 
Sciences ——— 

TITLE: Investigations of Crystel Growth (Issledovaniy rostsa cristalloy 


PERIODICAL: Vestnik Akademii nauk SSSR, 1959, Nr 6, PP 420-121 (USSR) 


ABSTRACT: The Second All-Union Conference on the Growth of crystals was 
held in the Institute of crystallography petween March 23 and 
April 1. More than 600 scientists from 24 cities of the Soviet 
Union attended this Conference as well as guests from Bulgaria, 


and the real crystal formation and on the methods of @ 1-4 . 
monocrystals- The investigations of the nolecular-kinetic 
theory of crystal growth, which is insufficiently dealt with in 
the USSR, i8 regarded 48 jnteresting for Soviet scientists. In 
the resolution taken by the Conference 44 was stated that the 
extent of the work carried out does not meet the demand of the 
country. The Conference dealt also with the problem of the 
training of scientific teams which ought to be considerably 
cara 1/2 antensified in the field of erystal growth in the Institute of 
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Investigations of Crystal Growth SOV /30-59-6~27/40 


Crystallography. The edition of Soviet and foreign translated 
publications in this field has to be intensified. An apparatus 
for the growing of monocrystals from solutions and melts ought 
to be industrially produced in series. 
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3/070/60/005/07/003/004 
S/S O £132/8260 
autuors: [Sbepaney, TeV. [deceased Vasil'yeva, M. A., and 
“Sheftal’, Ne 4 
TITLE: Obtaining Single Crystals From the Melt in Conditions 


of Sharply Falling Temperature 
PERIODICAL: Kristallografiya, 1960, Vol 5, Nr 2, PP 334-335 (USSR) 


ABSTRACT: The authors earlier formulated the problem of growing’ 

large single crystalsyin the following form: one of 
the most important conditions for the growth of a single 
erystal is the strict control of the direction ani quantity 
of the heat flowing to the crucible from the melt and 
from the crystal, The whole thermal system must be 
arranged so that the amount of heat supplied at each 
element of surface limiting the crystallising mass should 
compensate its loss, with a certain small excess, except 
at the surface of separation of the crystal and the melt 
(the growing surface) which should be the place with the 
szreatest heat deficit. In such corditions the possibdility 
of further nucleation is excluded, The regular Gisplace- 
nent of the isothermal surface of crystallisation during 

Card 1/3 the growth of the erystal and the convexity of its form i 
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Obtaining Single Crystais From the Melt in Conditions of Sharply 
Falling Temperature 
superheating of the melt and the steep temperature drop 


across the growing surface of the crystal, 


ASSOCIATION: Institut kristallografii AN SSSR (Institute of 
Crystallography, AS USSR) 


SUBMITTED: November 25, 1959 Z 
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AUTHORS: - Kokorish, Ye. Yu. and Sheftal’, N. 4. 
TITLE: Dislocations in Semiconductor Crystals 


PERIODICAL: Uspekhi fizicheskikh rauk, 1960, Vol. 72, Ne. 3, 
pp. 479 - 494 


PEXT: The authors have studied the effect cf dislocations upon the 
electrical properties of semiconductor crystals, the formation of dis- 
locations in growing semiconductor crystals, and the action of disloca~ 
tions upon semiconductor instruments. In the first part, the lattice 
distortion caused by dislocations and the change in the forbidden band 
width connected herewith 1s discussed. Furthermors, the space charg? and 
the resuiting decrease of carrier mobility, as weli as the increas* of R 
its scattering and the increase of carrier recombination are discussed. Xx 
The results obtained by non-Soviet scientists concern-ng the recombina- | 
tion properties of dislocations, which are formed in growing crystals, 

are discussed, after which the interaction of dislccations with impurivy 
atoms is described. Thus, it ig shown that the formation cf an impuri*y 


Card 1/3 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548930012-8" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548930012-8 


i DRS CR Ut ThE EOI Sais EES Be ea 


SCAU SESE ONS OUISAM ISG ARN eC IRS TEE LY 


S620 
als 53/60/07 2/003 /003/004 
sat in Semiconductor Crystals $/653/60/C7 2/003 /00? 
Dislocations eae 


af the eff 
re 


estive sarriel 
ender the shift 


atmosphere by dislocations leads te 4% 3 ; 
; Bae as tee a , ey . ee 
trapping cross section, and further, tne impurity atems 
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of dislocations more difficult. Of the metheds of visualizing disloza . 
i f i I TG thed, and the “gecoration 
i t, ographic method, the X-ray metncd, 
tions, the metallograp oe ae 


-pentioned method, 
on, Ge-S1i alloys and InSt / 
s are discussed. The » 
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out destroying the specimen. The method of "decoration et ape cee 
of copper on dislccations, introduced by Dash, and observatton im insta 
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method are discussed in detail. For r 
position of etching agents for germanium, 3t 
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X-ray method makes 1¢ possible to determine 
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red light are described in detail. Five causes 19 the occurrence ee 
dislocations in growing crystals are discussed cn detail: 1) As 4 a 


quence of plastic deformation. 2) As 4 consequence of a disc-shaped ge 
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3/137/62/000/COL/055/20! 
4° 4052/2101 
4, 9400 
Ulises Sneftalt, No., Xokor: N. OP. 
OPTS Natuat prowth of silicon and germanium crystals 
DENTODICAL: Dleferativnyy zhurnal, Metallurgiya, no. 4, 1952, 50, abstract 4G327 
fv sb. "Rost kristallov, -T. 3". Moscow, AN SSSR, 1951, 393 - 370. 
Diseiss., 501 - 502) 
\ 
Ta: Tre epitaxitie growth of Si on Ge and of Ge on Si was investigated i~ \ 
perimentaliy. In poth cases at a gradual increase of temperature, transitions 


rompiete absence of growth. ‘<o an unorienteé growth and then to an oriented 
1 and an oriented unbroken growth were observed, It nas been found that tne 
£91 on Ge takes place much easier than of Ge on Si. The explanation or 
sot is thet the orienting forces of the mother crystal lattice produce in 
+ ease a two-sided tension and in the second case a two-sided compression. 


Ve, Givargizov 
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: 2 zene melting with the venperature gradient of 25°C arter 
ee e a of displacement of 2 mm/min. It is established that 
iocations in Ge single crystal arise mainly in the process of its cooling 
Sn temperatures to < 5c0% CG and as a partial spreading from the seed erysta 1. 
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3/030/61 /000/003/005/013 


B105/B215 
AUTHORS 8 Sheftal', N.N., Doctor of Geological and Mineralogical 
“Sciences, Sonin, AS. 
TITLEs Scientific Council for the problem of the 


“Formation of Crystals" 
PERIODICAL: Vestnik Akademii nauk SSSR, noe 3; 1961, 106 ~ 107 


TRXTs Two All-Union Conferences on the growth of crystals are mentioned 
and it is tound that conferences aione do not guarantee progress in the 
investigation of this field, The Scientific Council therefore decided to 
supplement these conferences on the problem of the "formation of crystals” 
by symposia with a restricted number of participants and reports. In 
1960, three symposia were held in the Institut kristallografii (Institute 
of Crystallography) which were attended by representatives of academic in- 
stitutes, departmental scientific research institutes, and schools of 
higher eaucation of various cities of the country. The first symposium on 
metallic single crystals was held from October 24 to 26, 1960. Some probe 
lems on the growth of single crystals of perfect structures, and specific 
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problems on the crystallization kinetics of metallic crystals were dis- 
cussed. Characteristics of this symposium were the combination of scien= 
~. tifis and technological reports and useful discussions at a high theoreti- 
cal level. The second symposium on piezo- and ferroelectric crystals took 
place between November 14, and 18, 1960. Problems on the relation between 
structure and ferroelectric properties were discussed, and also studies on 
new piezo- and ferroelectric crystals which are of great importance for 
industrial purposes. The influence of defects on the electrophysical pro- 
perties of crystals, and problems of growth and some properties of para= 
magnetic crystals were studied. The third symposium on the growth of se- 
miconducting crystals was held on November 28, and 29, 1960, Reports were 
given on the most important technological and theoretical problems of grow= 
ing single crystals, and on new principles of crystal growth. Some pasis 
problems of the technique of growth and the production and examination of 
new semiconducting compounds were discussed. The participants of the sym- 
pesia approved of the initiative of the Scientific Council and emphasized 
the necessity of such systematic meetings of scientists. In future, 10 to 
42 symposia annually are planned to be organized by the department of the 
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§/058/62/000/006/059/ 136 


AQ61/A102 
AUTHORS: Stepanov, I. Vas Vasil'yeva, M. A., Sheftal', N.N, 
AURECES The effect of the temperature drop magnitude at the crystal - melt 


interface on the growth of single crystals. I. Experimental data 


PERTODICAL. Referativnyy zhurnal, Fizika, no. 6, 1962, 9, abstract 6E78 
(In collection; "Rost kristallov, T. 3". Moscow, AN SSSR, 1961, 
239 - 243, Discuss., 501 - 502) 


TEXT; Experimental results of an investigation of the optimum thermal con- 
ditions of the growth cf single crystals from the melt by Tamman's method are 
presented. An apparatus with a "mobile thermocouple", ensuring the shift of the 
crystallization 1tsotherm in the furnace and permitting the precise control of 
temperature and erystal growth rate, is described, However, the quality of the 
eptieal single crystals grown in this apparatus is not satisfactory. The Tyndall 
effect in grown Lif single crystals has been found to be remarkably reduced under 
sonditions of a sharp temperature drop at the crystal - melt interface and of 
aonsiderable overheating (up to 250 C). It is stated on the strength of experi- 
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me:.h2. that the sharp and significant temperature drop at the boundary of the 
growing crystal. as well as the high temperature of the melt, from wnich the single 


crystal 4s grown. are powerful factors acting very markedly on formation and 
aniutng crystal properttes. 


A, Makarevich 
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s/'364/61/003/000/010/028 
94.7 000 p207/D304 
AUTHORS ¢ Kokorish, N- Pe, and Sheftal', N- N- 
TITLE: Morphology of polycrystalline silicon films 


Akademiy® neuk SSSR. Institat kristallografii- Rost 
kristallov, V> 3, 1961, 351-356 


TEXT: This and the two following papers describs the author's work 
carried out in 1954 on preparing germanium and silicon films from gas 

phas =. The present paper deals with the morphology of polysrystallin? 
silicon films prepared from gas phase by reducing Sidl, with Hy} the 


pu cpos= of the study was to find why electrical properties of these films 
are variable. A stream of hydrogen, containing Sicl, vapor, was passed 
t 


at the rate of 5 cm/sec. through © quartz tube placed in an glectrical 
resistance furnacee Silicon was deposited in a portion of the quartz 
tube and on objects placed in it. To study the mechaniso of deposition 
of silicon 4 graphite plock of 10 x 15 x 150 mm dimensions Was placed 
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continuous. Finally, 
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these layers decreased 


Towards the end 
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the variation of 
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of a single layer, The results obtained are discussed in terms of nuclea- 

tion and of crystal growth velocities. It is concluded that portions of 

the films formed in the middle of the crystallization zon2 are suitable 

for electrical applications because of their single-layer (effectively 
monocrystalline) structure. Elsewhere, the films are either amorphous 

or fine-grained with intergrain layers (at the beginning of the crystal- 
lization zone) or are discontinuous (at the end of the zone), Unidirec-. 

tional laminar flow of gas tends to produce films whose properties vary 

along their length in the crystallization zone. There are 7 figures and 

4 references: 2 Soviet-bloc and 2 non-Soviet~bloc. The references to the 
English-language publications read as follows: R. P, Ruth, I, C. Mari- 

nace and W. C. Dunlap, J. Appl. Phys., 31, 6, 995-1006, 1960; I. B. My j 
Journal, no. 3, 1960. - 
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AUTHORS: Sheftal', N. N., and Kokorish, Ns P, 
TITLE: Reciprocal grafting of crystals of silicon and 
germanium 


SOURCE: Akademiysa nauk SSSR. Institut kristallografii. Rost 
kristallov, v. 3, 1961, 363-370 


TEXT: This work is a continuation of previous research by No Po 
Kokorish (Ref. 6: Sb. Rost kristalloyv, v» 2, Izd. AN SSSR, 1959, 132- 
139) on the epitaxial grafting of Si and Ge crystals. The theory 
of epitaxial grafting was developed by P. D. Dankov (Ref. 33 Trud. 2~y 
konferentsii po voprosam korroziiy, ll, 121, 1943) and later perfected 
by G. M. Bliznakov (Ref. 43 Godishn. na Sof, univ. Fizo khim. fako, Imo 
2, Khimiya, ch. I, II, 65-71, 1956); Po So Vadilo (Ref. 22 Uchen, zapo 
Kurskogo gos. inste, 4y 143, 1957) and Lo. E. Collins et al have studied 
other aspects of this problem——the grafting of alkali~halids crystals on 
mica and the growth of Ge crystals on haliteo Experimental procedure. 


Cara 1/3 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548930012-8" 


. APPROVED FOR RELEASE: Os) 221 2008 CIA-RDP86-00513R001548930012-8 


ge eS STRATA FAS TTS: 


oe Pe ee 


23 SSD a pa See SA a SUEY SIO A FET SE ne na cena 


a 


30541 


s/564/61/003/000/012/029 
Reciprocal grafting of..: p228/D304 
Etched crystals of Ge and Si, cut along three planes, are respectively 
eouted with films of crystalline Si and Ge by the method of Nu Nu 
Sheftalt et al (Ref. 8: Izv. AN SSSR, ser. fizoy Aly Ne 1, 146-152 
1957)-—-the reduction of the corresponding chloride by hydrogens (a) Graf t- 
ing of Ge on Si; A 30j,-—thick layer of Ge, largely consisting of gu- 
oriented semicrystalline aggregates, precipitates at 800 C3 oriented 
crystals appear at 840° on (100), (110) and (111) surfaces, but the coat y 
ing is patehy and peels off at higher temperatureso (ob) Grafting of 
Sion Ges A semicrystalline layer is deposited below 900 3; close to 
ths melting-point of Ge (937 02°) an oriented crystalline layer is formed 
with a thickness of up to 30}.y the coating is durable and has an n-type 
conductivity. The increase in the temperature-—and the consequent den 
creass in the supersaturation—is believed to be responsible for the suc~- 
cessive formation of hemi-~ and holo-crystalline growths. The absence of 
any Ge precipitate on Si above 900 , however, may be due to the ds 
creage in the size of the Ge particles separating out in the gas stream}; 
their deposition is thus impeded, and they are removed from the crystal— 
lization sphere in the gas stream. The grafting of Gz crystals probably 


Card 2/3 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548930012-8" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548930012-8 


SSR ML Aee eg 


S22 TR BR a aa oe 


BSS TOS IA SUE a aOR aN EW eee a5 


30541 
Sa 


Reciprocal grafting of... D228/D304 


requires a weaker degree of supersaturation than was achieved in these 
experiments, The greater ease with which Si accumlates on Ge results 
from the operation of bilateral tension—as compared with bilateral com 
pression in the case of Ge grafting--on the accretivelayer by the 
parent crystal's orienting forces, and so the growth of Si shifts to 
the region of its higher supersaturation, In conclusion, the authors 
stress the need to perfect the crystallization method so that a homo- 
geneous and continuous coating of Ge may be obtained on Sio There are 
7 figures and 9 references: 6 Soviet--bloc and 3 non-Soviet~bloc. The 
references to the English-language publications read as follows: Lo Eo 
Collins et al, Proc, Phys. Soc.,B,65, 10, 394, 825 (1952); Fo Ko Hassion 
«tal, J. Phys. Chemo, 59, 1076, 1955. 
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e $/564 61/003/000/015/029 
189500 p207/D304 
AUTHORS: Kokorish, Ye. Yu-, and Sheftal', N. N-__ 
TITLE: On the problem of growing germanium monocrystals free 
of dislocations 
SOURCE: Akedemiya nauk SSSR. Insti tat kristallografii.s Rost 
kristallov, Vo 3, 1961, 388-394 
TEXT: The authors describe experiments carried out in 1957-58 on 


preparing germanium monocrystals free of dislocations. The purpose of 

the work was to obtain material from which better semiconductor devices 

could be made. A brief discussion of how dislocations are formed is 

foliowed by details of experimen tal procedures Polycrystalline ingots % 
of zone-purified germanium of > 30 ohm.cm resistivity were used as the 

row material. Monocrystals were grown by Czochralski's technique of 

pulling from the melt in a hydrogen atmesphere, The rate of pulling was 
varied from 0.5 to 4 mm/mine A seed crystal was rotated at 50 — 100 rm. 
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On the problem of... D207 / D304 

The melt was contained in an electrically—heated graphite crucible. Mono~ 
crystals were grow mainly along the (11) direction. Dislocation densi~ 

d by etching (111) faces in a potassium ferricyanide solu~ 

tion. It was found that the density of dislocations Was least in the 

middle portions of grown monocrystais. Increase in the rate of pulling, 
especially above 4 mm/min. , and increase of the transvers¢ cross-section y 
of grown monocrystals both increased the dislocation density. The crys~ ‘ 
tallographic orientation of a seed crystal did not greatly affect the 

number of dislocations. Dislocations were formed by thermal stresses 

(thermal shock and steep temperature gradients) which were produced by 

rapid cooling; another mechanism of dislocation formation was by growth 

of dislocations from the seed crystal. Using the knowledge gained in 

these experiments, the authors were able to grow pure and Sb~ or Ga- 

doped germanium monocrystels which were practically free of dislocations 


ties were foun 


(10 in or less). Acknowledgments are made to ¥. K, Bichev and E. Vo 
Myakinenkova for their help in experimentse There are 6 figures, 2 
tables and 15 references: 3 Soviet-bloc and 12 non-Soviet-bloc. The 4 
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§/564/61/003/000/015/029 
On the problem of... D207/D304 


most recent references to the English-language publications read as 
follows: W. C. Dash, J. Appl. Phys., 29,736, 1958; P. Penning, Philips 


Res. Repts, 13, 79, 1958; F. Do Rosi, RCA Revs, 19, 349, 1958; J. Go 
Gressel, Ju A. "Powell, Progress in Semiconductors, II, 137, London, 1957. 
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PRERTODICAL: Referativny grurnal, Fi gika, mo. nh, 1962. li. abstract hEQ1 (Sb. 

toast «ristallov. p_ 3", Moscow, AN SSSR, 1961, 9-21. Tiscuss. 

ath 228) 
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tyeen tie honogene tt. of. the internal structure and the simplicity vo 


: cated tnan nad formerly been supposed. 
er tne perfect Saad Grystal in the production of nign-quality 
ffact of the ambient temperature on the crystal snape 
“Phe entering of impurities into the growing crystal and the réie 
ion on essure in self-purification process are thoroughly investi- 
jon which is important + for the preeding practice is, that a 
eaticn effect is necessarily observed when the orystailization 


nis isother: corresponds to faces of the 
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‘flat snape, and when tni 

An experimental test snowe ved this conclusion to be correct. 
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ACCESSION NR: ‘073001891 (m)/ /asp/fss0=3/112 (63/46) 6809 / 0010 


AUTHOR : Sheftal', N.N., Deputy Chairman, Scientific Council on the Problem Gb ; 
of"Formation of Crystals u 
go 


TITLE: Statement of the Scientific Council on the Problem of "Formation of 


\ 
SOURCE: Kristallizatsiya ji fazovy tye perekhody*. Minsk, Izd-vo AN BSSR, 1962, 9-10. 


TOPIC TAGS: crystal, crystallization, crystallography, growth, formation, 
growing, monocrystal, single crystal, single 


ABSTRACT: Soviet science must occupy 4 leading world position both in the theo ry 
and in the practice of the growing of crystals. We need, according to A. V.Shubni-_ 
kov's expression, @ theory that can help us «o grow more single crystais. hus 
far only first steps have been made. The Minsk meeting FES DrOUgHT togt 1er 
theoretical investigators of both the older and the younger generation, theoreticians 
as well as experimenters. Theoretical clarifications set forth there should urge 
the experimenters on to perform more and more accurate experiments that will 
provide dependable mate rial for the development of further advanced theoretical 
concepts. The Scientific Council hopes that this meeting will lead to systematic 
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and possibly annual meetings on the theory of the growth of crystals, as well as to 
_symposia on more specialized theoretical problems. We propose Minsk as the 
annual meeting place. Five years ago the Institute of Crystallog raphy held a 
meeting on the growing of crystals which, we believe, was extremely productive. 
This work has now been continued by the Scientific Gouncil on the Problem "'For- 
mation of Crystals." We now stand on the threshold of a third phase. “The State 


On a eee 


Council for the Coordination of Scientific Work has meanwhile been founded. The 
Academy of Sciences, USSR, has been entrusted with the guidance of a number of 


problems. Our problem, one of the aspects of the greater proplem of solid-state 
physics, lies within that scope. Closer coordination and unity in work on this prob- 
lem will no doubt result from this step. We must hope that all of this will help the 
development and theoretical advances in the sector of the formation of crystals. 
Orig. art. has no tadles, figures; or formulas. 
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1. Institut kristallografii AN SSSR. Predstavleno akademikom N.V. 
Belovym. 
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(to be continued). 
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Determination of symmetry. Rast krist. 42222229 '64, 
Physical meaning of symmetry. Ibid, 2230-244 '64. 


(MIRA 1728) 
1, Otvetstvennyy redaktor sbornika "Rost kristallov®, 
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Equilibrium st-ve of crystals allowing for volume free energy. 
Rost krist. £:32-35 '64. (MIRA 17:8) 
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. ACCESSION NR: AT4040551 5/2864/64/004/000/ 0015/0021 


“AUTHOR: Sheftal', N- N.3 Givargizov:s Ye. L.; Spitsy*2, B. v.; Kevorkov, A. M. 


TITLE: Growth of epitaxial germanium films {20n supercooled droplets 


SOURCE: AN SSSR. Institut icristallografii. Rost icristallov, v- 4, 1964 15-21 


‘TOPIC TAGS: germanium, germanium erystal, crystal growth, germanium film, epitaxial 
film, epitaxial germanium film, supercooled droplet, germanium monocrystal, 45 phase 


crystallization, germanium tetrachloride, crystallography £8 


‘ABSTRACT: In a study of the peculiarities of ipigh-temperature" erystallization of germaniuia 
from the gaseous phase during yeduction of GeCl4 by hydrogen, (41h); (110) and (100)- : 
oriented monocrystalline germanium plates were ground, chemically. polished (HF and HNOs). 
washed with deionized water and dried. After preheating in a flow of dry hydrogen at 870C ; 

to remove surface oxides, the plates were grown for about 10-20 min. at 740-870C in the te 
‘apparatus previously described. The new 5-10 micron layer Was then examined with an : 


‘optical and electron. microscope. ‘These examinations showed that the crystal growth resulted 
‘from deposition of very small droplets of supercooled germanium on the surface. The : 
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‘phenomanon is discussed in detail and is given a theoretical explanation. An energy diagram 

. charactorizing the transformation is plotted which shows the two pussiblo transformation 

‘patterns: (1) formation of free germanium atoms from the chemical compound with thoir 

_ subsequent condensation, and (2) decomposition of molecules of the initial compound directly 
on the surface of the condensed phase. "The authors extend their gratitude to Candidate in the 

: Physical-Mathematical Sciences 8. A. Semiletov for preparing the electronogram, ‘and to: 

‘M. V. Gavrilova for the electron-microphotographs." Orig. art. has: 8 figures. 
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| AUTHORS: Sheftal'. Ne Mer Givaraizov, Ye. I. “a ae 5 
r 


PITLE: Dependence of the rate of growth: of single oat layers of 
_germanium on the orientation of the substrate and on the conditions, : 
¥| of crystallization in the gaseous phase a 


, SOURCE: xfistallografiya, v. 9, no. 5, 1964, 686- 689 


| POPIC TAGS: crystal growth, single Ay? dead germanium, shin elm, s 
fe _ crystallization Roh se de? pee poe Ly 


"ABSTRACT: The rate of er of sing ve otyetel gecnntin layers” on a ma 
' substrates parallel to the (111), (110), and (100) faces was inves- | 
| tigated as a function of the conditions of the crystallization due. 0 
‘to the decomposition of GeC1l, in a stream of hydrogen. . The cerystal- 7 


| ization setup was described earlier (Givargizov, Fiz. - tv. tela, 


© Ve 5S, 21507" 1963). ‘The arperdments were connec ape oe The . 
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L 8886-65 -; 
| ACCESSION NR: ap4o46046. tw ey eee : |g. 
|morphology of the grown crystals was “investigated in parallel with. 
| the measurements of the growth rate. ‘Plots were obtained for the ee 
| dependence of the rate of crystal growth on the partial pressure of” 
ithe GeCl vapor in the initial mixture at fixed values of the sub- 
/ jstrate temperature an . also obtained for 
| the dependehce of the ra of rystal on the par~ 
i tial pressure of the GeCl, Oa jnitial mixt t- several © 
| temperatures. The growth rate wa d to depend on. the substrate 
lorientation, with the (111) orient quite different from — 
\the (110) and (100) orientations. This difference in the behavior: 
jof the substrates is attributed to a difference in the number of 
| first. second-, and third-order nearest neighbors» ‘"“qhe authors — 
ithank A. N.' Stepanova, A. M. Kevorkov}. and L. Ne Obolenskaya’ for. a 
‘help with the experimental work.” Orig. art. has: 3 figures. ae 
| ASSOCIATION: - Institut kristallografil AN S59. Institute of 
|tallography. AN SSSR) — i ey eee eee eee aes 
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(Matton ems prte SET 
TITLE: Growth mechanism of psnLius arsenice epitaxiel layers & a 
SOURCE: enbeeeiiGerariya, ¥. 9, no. 6, 196k" 902-909 errr rome a. 


TOPIC TAGS: gallium arsenide semiconductor, epitaxial ‘film, yer : 
‘erystal film, polycrystalline film; epitaxial Erouehs chemical trans- . 
port reaction, epitaxial film morphology - ae 


ABSTRACT: The epitaxial deposition rate of GaAs and growth habits of ae 
GaAs thin films on a GaAs single-crystal substrate have been studied 

in a vertical open-tube system. The epitaxial deposition was carried ee 
out by the chemical transport reaction using iodine vapors. The study og? 
Was prompted by the increasing application of GaAs epitaxial films in’) 
the construction of solid-state devices. (transistors, diodes,: tunnel | . 
diodes, electroluminescent lamps, Lasers). The effect of variable 
growth parameters — temperature of the substrate and the source, — 
iodine partial pressure, carrier-gas (hydrogen) flow rate — were | 
studied to clarify the mechanism of the. growth of GaAs thin films. 


Card 1/3 


SCRE Re Ss EN Sas ES TR TS Tat TS SEAT OTRAS eT TE 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548930012-8" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548930012-8 


ERA R EES Di caerg ata ete ee Renae 


Beare ®: SES Se Fae EEO SEES ST SEs te ae eS eS BESS Siete eee 


L 19641-65 . a: 

ACCESSION NR: ApP50900292 

‘Experiments were carried out in a three-zone furnace with individual 

temperature control in each zone. The source (in zone 2) was n-type 2 

GaAs single crystals. The substrate (in zone 3) was chemically etched, 

weighed, and gas etched in an iodine vapor stream. The epitaxial |; 

films had the same conductivity type and resistivity as the souree. : 

, Microinterferometric, micrographic, and electronographic investiga-~ — 

H tions indicated that the deposition rate and morphology of epitaxial 

films on (111) A and (TII) B planes depend mainly on substrate ten- 

i perature (in the 550—700C range), iodine partial pressure (in the 

; 0.7—8.2 mm Hg range), and hydrogen flow rate near the source (in the: .- 

5—30 cm/sec range). Optimum conditions were established for a single-... 

crystal deposit on the (111) plane, without geometrical surface pat-_: 
terns. Polycrystalline layers were observed on both planes of the - 
substrate at certain temperatures and at iodine partial pressure. 
Various geometrical patterns including twins were always. present on... 
(IIZ) B surfaces. The maxinun deposition rate was 90 u/hr — on the: .. 


(111.) A plane. Orig. art. has: 8 figures and 2 formulas. 
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TITLE: On different forms of stacking faults in grown layers of 


germanium 


SOURCE: Kristallografiya. ve 9, no. 6, 1964, 933-937 


TOPIC TAGS: gexmontuny 


— lattice defect 6 i 


The authors investigated experimentally the laws govern~ 
t types of defects in germanium layers 
), .grown by: reduction of germanium 
tigations were » 


eryatal growth, stacking fault, erystel — 


ABSTRACT: 
ing the formation of differen 
_ with orientations (111) and (100 
tetrachloride in a stream of hydrogen- The inves 
made in a dark field of a metallographic microscope with interfer~-:.. 
ence contrast. The variation of the shape of the defects with depth: 
of the grown layer was investigated by successive etching. A cerm~ Fa 
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ABSTRACT: The effect of mainly two factors, the crystallization temperature in the 550 — 
850C temperature range and partial pressure of iodine in the 0.6 — 8 mm Hg pressure range, 


in the form of equilateral triangles, isosceles trapezoids, and single lines are formed on 
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1000C and the substrates at 640C, the iodine partial pressure is 2.26 x 10° mm Hg and the 
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resistivity were formed on corresponting ‘substrates at temperatures ‘higher than 
| Indicated above. Electron diffraction phase analysis showed that the production 
| of \it-resistivity films was related to change in tse film structure affected by | 
i the temperature. The films” jepositéd on quart at 380C and on glass at 350C had 7) | 
| an amorpsous structure (blurred rings in the slectron diffraction picture) and high] 3 
' resistivity. The films, formed on zlass at 4000 tad more distinct rings in their el 
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ABSTRACT: C. A. Escoffery did not obtain high-quality singie-crystal CdS films 
apparently because of nonoptimal experimental conditions (Solid State Electronics, 
1963, 7, 1, 31). The present article reports the successful preparation and 

testing of CdS films sprayed onto muscovite, flogopite, NaCl, KCl, and x-Al, O;; 
R. Zuleeg's method of spraying was used (Solid State Electronics, 1963, 7, 1, 31). 
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